Introduction: This study aims to assess the treatment adherence rate among People Living With HIV/AIDS (PLWHA) receiving treatment in a
Introduction
Human Immunodeficiency Virus (HIV) infection remains one of the ten leading causes of death in Nigeria [1] and the social stigma associated with this disease compounds the problem. Recent estimates suggest that Africa has about 1.7 million of the global 2.5 million individuals newly infected in 2007 [2] . Antiretroviral therapy is indicated for all patients with obvious AIDS defining illness (WHO stage 4) and those with CD4 count less than 200/mm [3, 4] . However, the current view is that cART should be initiated when the CD4 count is 350/mm 3 for effective care [4] . Adherence is the extent to which a person's behavior in taking medications corresponds with the agreed recommendation from a health care
provider [5] . Rates of adherence for individual patients are usually reported as percentage of the prescribed doses of medication actually taken by the patient over a specific period [1, 6, 7] .
However, there is no consensual standard for what constitutes adequate adherence. Some trials considered rates greater than 80%
to be acceptable whereas others regarded rates of 95% and above to be mandatory for adequate adherence, particularly among patients with serious conditions such as infection with human immunodeficiency virus [8] . Adherence to antiretroviral therapy is an essential component of individual and programmatic success and adherence rates exceeding 95% are necessary in order to maximize the benefit of ART as is crucial for the suppression of viral replication, thus avoiding the development of drug resistance and ensuring the prevention of transmission in discordant couples [1, [9] [10] [11] . In Nigeria, an estimated 4.4% of adults between the ages of 15-49 years are living with HIV [12] . The disease has overwhelmed the Nigerian health system, increased the cost of achieving developmental goals by decreasing the size of the workforce and increased the number of orphans and vulnerable children due to AIDS [13, 14] . However, recent studies in Africa have revealed a suboptimal medication adherence of about 77% [9, 15] . In Nigeria,
ART treatment adherence rates of 54% and 62.6% have been documented at the Aminu Kano Teaching Hospital Kano [16] and Federal Medical Center, Makurdi respectively [17] . This reported suboptimal treatment adherence to ART will pose serious problems to the control of HIV/AIDS in Nigeria. In patients with HIV, the resistance to antiretroviral drugs has been linked to lower levels of adherence [18, 19] . Partial or poor adherence at levels markedly less than 95 percent can lead to the resumption of rapid replication, mutation to treatment resistant strains of HIV and reduced survival rate of the patients [19] .
Stigmatization has been documented as one of many factors related to varying ART adherence [20] . Between 3.5% and 14.6% of women in Africa have reported experiencing a violent reaction from a partner after HIV disclosure [20, 21] . Reports have also revealed the extents to which people are stigmatized and discriminated against by the health workers and the health system [4, 22, 23] .
Stigmatization as a factor against optimal treatment adherence has been documented severally [24] [25] [26] [27] . Also, the regular availability of the antiretroviral drugs and their accessibility are important factors that affect adherence. The antiretroviral drugs are very expensive, although their cost has been subsidized in the developing countries by the governments and International Organizations. Moreover, stock out of drugs has been identified as a barrier to treatment adherence especially in the developing countries [16, 17, 28, 29] .
The health system can create barriers to adherence by limiting access to health care using a restricted formulary, switching to different formulary and having prohibitory high cost for drugs [30, 31] . The success of adherence strategy depends on the education of the patients before initiation of therapy, and cooperation between the patient and the health care provider [32] [33] [34] .
Factors that strengthen the relationship between the patient and provider include perception of provider's competence, quality and clarity of communication, compassion and involving the patient as an active participant in the treatment decision of the regimen [20] .
Having a trusting relationship with a health care provider has also been reported as a facilitator of adherence [32, 35, 36] . Possible side effects of drugs, patient's forgetfulness, depression, being too busy and being away from home have been identified as barriers to adherence [28, 37] . Also, active substances have been documented as one of the strong predictors of non-adherence [38, 39] .
Nevertheless, even active substance abusers can have good adherence if the provider takes time to address the patient's concerns about medication, including anticipation of and management of side effects [40] . In the developing countries, financial constraints hampers transportation to the health facility and purchase of food have been found to be great barriers to cART adherence [27, 41, 42] . Other barriers affecting drug adherence include fear of disclosure, trouble incorporating work and family responsibilities with cART, travelling long distances to receive treatment and complicated regimen [30, 40, 41] . With the ART medication adherence in Africa estimated at 77% [15] and Nigeria being the 3rd in the burden of HIV infection in Sub-Saharan Africa [4] , there is a challenge in ensuring an optimal level of treatment adherence to prevent the development and spread of resistant based on the total number of pills taken divided by the total number of pills respondents reported being expected to take or prescribed by the doctor. In this study treatment adherence was defined as at least 95% of the prescribed dose of cART taken by the patient [8] .
Non-adherence to treatment was those patients who score below 
Results
A total number of 550 HIV patients who met the criteria for the study were surveyed. The age distribution of the respondents ranged from 18 to 65 years with the mean age of 39.9 years±10.0 ( (Table 2) .
However, there was a drop on the acceptance of missing their drugs (3.1%) when compared with the responses 3 months ago.
Adherence rate for HIV patients is 92.6% (Table 3 ). Close to half (44.4%) of the respondents missed their drugs because they travelled outside their station, 25% because they felt sick and depressed, 33.3% because they ran out of drugs at home, 5.6 % because they felt better and discontinued treatment, 50% due to lack of money for transportation, 37.5% because they wanted to avoid side effects of the drugs, 41.7% simply forgot to take their drugs, 30.5% because they did not want to be seen in the clinic while collecting drugs and 19.8% because they could not refill their drugs in the clinic because of unscheduled public holidays by the government ( Table 4 ). The respondents with no formal education Chesney et al. [20] in which they identified that not disclosing of illness to friends and families could affect treatment adherence.
Disclosure of illness to friends and families will help reduce stigmatization and improve support from friends and families.
This study found that support from friend and family could improve treatment adherence. Higher proportion (27%) of patients that missed their drugs did not have support from friends and family.
Support from friends and families could reduce psychological stress and financial burden especially in our environment where extended family system is practiced. Lack of money for transportation was also identified as a significant factor affecting treatment adherence.
Seventy five percent of the patients who did not have money for transportation to keep hospital appointment missed their drugs.
Lack of money for transportation has been reported in a similar study at Enugu, Nigeria by Uzochukwu et al. [29] and in Malawi by Yu et al. [48] . Possible reasons could be because above half of the patients live below one Dollar per day. Also, it could be that some of the patients travel a long distance outside where they live to access their drugs to avoid being seen by those who may know them.
Patients avoiding side effects of drugs was significantly associated with treatment adherence among the patients. Two-thirds (66.7%)
of patients who wanted to avoid side effects of the antiretroviral drugs missed their drugs. This finding is consistent with result of a similar studies by Uzochukwu et al. [30] in a tertiary hospital in Enugu, Nigeria and among HIV patients by Chesney et al. [38] Forgetfulness was found to be significantly associated with treatment adherence among HIV patients. Above half (66.7%) of the patients that were always forgetful missed their drugs.
Forgetfulness as a barrier to treatment adherence have also been documented from a study by Ilyasu et al. [16] at the Aminu Kano
Teaching Hospital Kano, Nigeria and also by Olowokere et al [28] among HIV patients in Ibadan, Nigeria. The reason for forgetfulness could be that they were getting better or that they have busy schedules. Running out of drugs at home was significantly associated with treatment adherence. This finding is consistent with the result of the study by Weiser et al. [41] in Botswana. Probable reason for running out of drugs at home could be not keeping clinic appointment for follow-up care and drug refill. Patients avoiding being seen at the clinic was also found to be a significant barrier to treatment adherence among the patients. The treatment adherence rate of the patients was 92.6% and there was an improvement in the treatment levels when compared with previous studies.
Although this commends the efforts of the government and the development partners, more needs to be done to attain the optimal treatment adherence rate of at least 95%. The current study has 
Conclusion
In conclusion, we were able to demonstrate a mean adherence rate of 92.6% among all the respondents which was below the optimal level of greater than 95% but higher than the treatment adherence level of 70.8% reported [44] in the same hospital about ten years ago. This study has been able to also identify some factors affecting adherence such as lack of money for transportation, forgetfulness, frequent travelling outside home, feeling sick and depressed, running out of drugs at home, wanting to avoid side effects of drugs, and no access to drugs due to unscheduled public holidays.  Stigmatization has been identified as one of several factors related to varying ART adherence.
What this study adds
 This study also found that factors affecting adherence include lack of money for transportation, feeling sick and depressed, running out of drugs at home, wanting to avoid side effects of drugs and no access to drugs due to unscheduled public holidays;
 Support from friends and family was found to be significantly associated with treatment adherence.
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